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ABSTRACT: A dryer for particulate or fibrous material in- 
cludes a flow path in which a fan conveys fresh air. The flow 
path includes a combustion chamber for producing hot gas 
and a heat exchanger receiving the hot gas, as well as a drying 
zone which receives the heated air for drying the material in 
the zone. The fan is a crossflow fan, including a cylindrical im- 
peller, a curved deflector plate and a turbulence flap. The 
deflector plate diverges circumfcrentially from the impeller in 
the direction of the rotation and encloses the impeller for an 
angle of about 180°. The tangents to the deflector plate at the 
circumferential ends enclose an angle less than 90°. The tur- 
bulence flap has a surface on the suction side which forms 
with the impeller circumference a channel widening in the 
direction of rotation of the impeller, which forms an acute 
angle with a surface of the flap on the pressure side. The chan- 
nel provides a partial return current of air to the impeller from 
the pressure side in a direction substantially tangential to the 
impeller circumference. The axial length of the impeller is 
considerably greater than the diameter. The impeller com- 
bustion chamber and heat exchanger are contained in a casing 
of a width corresponding substantially to the length of the im- 
peller. Bearing and drive units for the impeller arc located out- 
side the casing. 
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DRIER FOR PARTICULATE OR FIBROUS MATERIAL FIG. 10a is a sectional side view of a further embodiment of 

BACKGROUND OF THE INVENTION ^rTn^ ""L . , • , 

FIG. 10* is a vertical sectional frontal view of the device as 

1 . Field of the Invention in FIG. 10a. 
The invention relates to a drier for particulate or fibrous 5 

material. DESCRIPTION OFTHE PREFERRED EMBODIMENTS 

2. THE PRIOR ART . ■ : ^ , , . , . . , 

vantages that both the velocity distribution and the tempTra- fr^Z^^L^fl ^ "^S" 4 ' ,n wh J ch 1,16 
ture distribution are irregular, so that hot spots occur the Sf^^^J? J? ? brou 8ht into heat-exchanging 
combustion chamber is inefficiently used, and'sensitive points S "f«^ T^" Vf ^ h<>t ^ 

in the overall device lie in the hot airflow. The object of the %TI T Z C ° m chan ? cr - wmch « first P 355 ** 

present invention is to obviate or mitigate these disadvantages 15 ™ ou S h ' haml * r 7 - then exhaust tubes 8. The fan is 

dnwgcs. designed as a crossflow fan, with a cylindrical impeller 9, a 
SUMMARY OF THE INVENTION curved deflector plate 10 diverging circumferentially from the 

impeller 9 in the direction of rotation thereof, and a turbu- 
According to the present invention there is provided a drier lence flap 1 1. The impeller 9 is driven by a motor and. at both 
for particulate or fibrous ; material comprising a fan for con- 20 axial ends is contained between closed wall sections or end 
veymg fresh air a combustion chamber for producing hot discs. The curved deflector plate 10 encloses the for 

SX^^J^^ °d rCSh " f °f r ^ 30 ^ ° f ab ° Ut I80 ° -« » "°> »* to the deflec o 

fresh air from the hot gases, and a drying zone for receiving plate at the circumferential ends thereof enclose an ancle less 
the heated air to dry the material within the zone, the fan {Lw. On the unenclosed sidl of 

being in the form of a crossflow fan, including a cylindrical im- 25 vided a turbulence flap II (FIG. la) S^XTshaZ 
peller. a curved deflector plate and a turbulence flap, the and at a ^i-. mnrP nr I( L h v ii ■ P t 

deflector plate diverging circumferentially from the infpeller deflecto dS^ dSS *e 5f ^ " ^ 

in the direction of rotation thereof and enclosing the impeller inlZlr^ 

for an angle of about 180° with the tangents to the deflector { J" S?c^S^» */YTT TT* * e 
plate at the circumferential ends thereof enclosing an angle of 30 S^tS™™?* ? f 13 T*™? m d,rCCti ° n 

less than 90* of the turbulence flap having a surface on the 3 ° t^^S^^ Tf? *"* 7* ' ^ ^ 
suction side which forms with the impeller circumference a j^SE"? n ' ? 13 serves for returning a partial 
channel widening in the direction of rotation of the impeller ? ** > ra P« lte ^umference in a more or less tangential 

and which forms an acute angle with a surface of the flap on f irect,on [thereto. This turbulence flap covers only the smal- 
the pressure side, the channel being provided for partial return <i< ' es tP<^'We area of the impeller circumference. In the em- 
current of conveyed air to the impeller from the pressure side °<* ,ment in F,G ^ the walls of the wedge-shaped turbulence 
in a direction more or less tangential to the impeller circum- P ' f ° , ^ a hollow have in,el openings on the pres- 
ference, the axial length of the impeller being considerably s e 8X1(1 outIets on ^ suction side. In the embodiment in . 

greater than its diameter, the impeller, the combustion U : wedge-shaped turbulence flap has open channels 

chamber and the heat exchanger being contained in a casing 40 15 P 35810 * trough it. However, the arrangement can be such 
whose width more or less corresponds to the length of the im- that a baffle P Iate is associated with the wedge-shaped turbu- 
peller, and the impeller having bearing and drive units located lence fla P of * e cr °ssflow fan, said baffle plate forming, with 
outside the casing surrounding the impeller. ^ turbulence flap, a channel serving to return a partial flow 

The device according to the invention has the advantage from ^ pressure side to the suction side. Such a baffle plate is 
that, as a result of the shape of the fan, quiescent zones, which 45 sj 10 ^ at M in FIG. la. The axial length of the impeller is con- 
can easily lead to hotspots, are prevented from forming, and siderably greater than its diameter; it can for example be three 
pressure losses can be compensated for. Moreover, the struc- to 10 times t™ 8 diameter. The impeller, combustion chamber 
ture can be lower, without having to accept the considerable 12 and the heat exchanger are furthermore housed in a casing 
pressure losses otherwise to be expected. The distribution of forming a shallow but wide longitudinally extended channel 
temperature and velocity is well nigh ideal, the flow conditions 50 wn °se width more or less corresponds to the length of the inl- 
and thermal efficiency are optimal. Also, the parts of the peller. The bearing and drive units associated with said im- 
device can be housed in such a way that they are protected peller, for example bearings 16, the projecting part 17 of the 
from hot air. burner and the projecting part 18 of the exhaust tubes, are 

BRIEF DESCRIPTION OFTMF nfiAU/iMr^Q ° UtSide Casing surrou " d »>g the impeller. 

BRIEF DESCRIPTION OF THE DRAWINGS 55 Moreover, the device has in addition a drying chamber in 

Embodiments of the invention will now be described, by wh * ch * c neated acts on material to be dried, 

way of example, with reference to the accompanying In the embodiment of FIG. 2, a supply section 21 of an air 

drawings, in which: channel leads to a fan 20 with the remaining section 22 of the 

FIG. 1 is a diagrammatic plan view of a device according to cna nnel containing a combustion chamber 23 and a heat 

the invention; 60 exchanger 24, the sections 21 and 22 being disposed at an 

FIG. la is a diagrammatic perspective view of a fan of the an 8 I e of about 90° to one another. However, the arrangement 

device in FIG. I. seen from the side; ca n be such that as in FIG. 4, the air is passed from an inlet 

FIG. \b is a diagrammatic perspective view from the side of mto a casing 25 wherein it passes on to the material to be dried 

a combustion chamber of the device in FIG. 1 with a heat- alon g a straight diversion-free path. In this arrangement air is 

exchanger exhaust tubes; 65 guided without deviation from fan 26a to combustion 

FIGS, lc and Id are diagrammatic side views of modifica- chamber 26* and from there to heat exchangers 26c. How- 

tions of the fan used in the device in FIG. 1; ever, the arrangement can be such as that in FIG. 3, in thai a 

FIGS. 2, 3 and 4 are diagrammatic side views of various ex- withdrawal section 29c of the air channel, leading the air from 

amples of the association of the individual parts of the device heat exchanger 27c to the material to be dried in space 28 

according to the invention; 70 forms with part 29* of the channel an angle of about V and 

FIOS. 5 6. 7 and 8 are diagrammatic side views of further runs parallel to a supply section 29a, so that an overall ar- 

vanantsofthesubjectmatteroftheinvention; rangement results in which the supply section 29a the 

FIG. 9 is a diagrammatic plan view of an example of the withdrawal section 29c, and the medial part 29* of the air 

combmationoftwo units of the device according to the inven- channel surround the chamber 28 containing the material to 

75 be dried on three sides. The part 29* of the air channel con- 
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tains fan 27a, combustion chamber 21b and heat exchanger FIGS. 7, 8 and 9 in particular show another important fea- 
27c .The withdrawal section 29c of the air channel extends ture of the invention. The arrangement can be such that the 
along space 28 containing the material, the wall 294 of the air fan, the combustion chamber and the heat-exchanger are con- 
channel facing the material being provided with jets 30 for the tained in an air channel which has an inlet for fresh air and an 
passage of the air. 5 outlet for hot air, said air channel, with suitable casing walls, 
In general terms, and as shown in FIG. 5 and 6, heat forming an independent and self-containing unit, several of 
exchanger 30— c or 31c can be followed by a channel section such units being capable of being combined longitudinally or 
32 or 33a, respectively having a wall facing the material to be laterally. FIG. 7, for example, shows such a unit, with a fan 
dried with jets distributed over its entire length. In the ar- 47a, combustion chamber 41b and heat exchanger 47c con- 
rahgement in FIG. 6, combustion chamber 31 b and heat 10 tained in a casing 48, from which the heated air passes through 
exchanger 31c are on the suction side of fan 31a while the jets 49 onto conveyor belt SO carrying the material to be dried, 
pressure side thereof leads directly to two mutually parallel These casings can for example be combined longitudinally in 
channel sections 33a, 33A. The channel sections contain the direction of arrow 51. HG. 8 shows a similar arrangement 
between them a long narrow space 34 for material to be dried, with fan 52a, combustion chamber 52b and heat exchanger 
and having walls 34a, 34b facing said material with jets 35 dis- 15 52c contained in a casing 53, forming with said casing an en- 
tributed over their entire length and width. The material to be closed independent unit. Within such a self-contained inde- 
dried may be passed through the space lying on a belt. In this pendent unit, the fan drive, the burner and the exhaust tubes 
way ceramic parts, for example, can be dried. In the arrange- oi the heat exchanger are preferably accessible from the out- 
ment in FIG. 6 both parallel channel sections, 33a, 336 are s * de and fr° m the same side. FIG. 9 shows an embodiment in 
preceded by a more or less triangular diversion member 36, ^0 which a casing 55 of the unit has a nichelike longitudinal com- 
which introduces part of the air from from the fan into one partment 56 extending over the entire length of the unit, and 
channel section, and the rest of the air onto the other section. « which are housed drive 57 for fan 58, the part of the burner 
In the arrangement in FIG. 5, combustion chamber 306 and 60 projecting out of combustion chamber 59. and the part 61 
heat exchanger 30c are on the pressure side of fen 30a and of *** neat exchanger exhaust tubes 62 which is accessible 
lead to a channel section 32 which in turn leads to the space 25 ^m outside. In the embodiment in FIG. 9 the arrangement is 
containing the material to be dried, the space having a wall advantageously also such that the casings of two adjacent units 
facing said material with jets 37 distributed over its entire 55 *» 64 combined breadthwise in the direction of arrow 63. 
length and width. FIGS, 10a and 106 also show a variant of the h ™ c their respective nichelike compartments 56 facing each 
subject matter of the invention, in which the air coming from ~ n ° u ther 80 ^ dnves 57 ™? 65 3,1(1 bearings 57a and 65a, 
fan 40a to combustion chamber 406 and heat exchanger 40c is JU * 6 P ro J ectm « burner Part5 60 and 66 and externally accessi- 
led through jets 41 into the space containing the material after ble e**™* 1 tube parts 61, 67 of both units are in one line. This 
a diversion through 90° and then through a further 90°. It is to means thattiie units are offset at 180° to each other, relative 
be seen in particular in FIG. 106 that the jets are formed in *° the direction of the longitudinal axis (arrow 69) and to the 
longitudinally aligned jet section 42 arranged side by side and „ J 1 **? 0 ° f lhe ,ateral 3X15 (arrow tt >- V* resulls ,n a P ar " 
extending over the entire length of the corresponding channel 35 ticdarry advantageous, compact construction, 
section. Passages 43 are left between the sections 42 through nati claim is. 

which passages part of the air blown onto the material can h A f dne f for V*M* or fibrous material comprising 

pass back into thi channel section containing the jets. mean . s ^ rmm « an P a * • a fan ? «?■ P** for <*> nve y 

The use of the crossflow fan described above entails the ad- 40 l &*^ f ™J^ T ™* f °™ l l* * con * ust, °» 

vantage on the one hand that quiescent zones are eliminated, 4 ° liS^ V" ^ P r* 

and, on the other hand, that pressure losses are compensated ^T*?^ ' 
> . i \ ... r . . heating the fresh air from the hot gases and a drying zone in 
for. sothat a lower construction is possible. The ^combustion the for receiyi ^hzaxzd ai?todry the material within 
chamber can now be designed as a longitudinally prismatic lhe ^ ^ fan COI £ prisi a crossflow & ■ incIudi a |in . 
member parallel to the axis of the impeller of the crossflow 45 drical impeller, a curved deflector plate and a turbulence flap, 
fan, the length of which impeller ^considerably greater for the deflector plate * m circumferentially from the im- 
example threeto 1 0 times greater, than the impeller diameter Uer in ^ direclion of rolation thereof and enclosing the im- 
The length of the combustion chamber can equal the width of Uer for ^ Je of about 180 o with ^ * ^ 
thecasingfommgtheairchannel.Inmiswaythec deflector , ate at the drcumferential ends thereof enclosing 
be optimally exploited as regards heat economy a low but 50 an angle less than 90°, the turbulence flap having a surface oi 
long^urauon heat bemg created. The distance between the the suction ^ forms with ^ * ner c l rcumfercnce 
combustion chamber and the heat exchanger is in a ratio of a channel widening in the direction of rotation of the impeller, 
1 :4 to 1 :2 to the diameter of the combustion chamber; thus and which forms ^ m ^ wlth a surfac€ of the fl Qn 
the flow to the combustion chamber can be closed. The cross- the prc8sure sidCi ^ ^ me] providing a partia , retuni ^ ur _ 
flow fan current is very turbulent, so that the combustion 55 rent of conveyed air to the impeller from the pressure side in a 
chamber, bathed in driven air, is very efficiently cooled. direction substantially tangential to the impeller circum- 
Again. the crossflow fan entails the advantage that the diver- ference, the axial length of the impeller being considerably 
sion of the air through 90°, normal with this fan, involves con- grea ter than its diameter, a casing, the impeller, the com- 
siderable savings in space in many areas of use. In order to bustion chamber and the heat exchanger being contained in 
keep the entire flow as uniform as possible, several curved 60 the casing, in which the width of the casing substantially cor- 
guide plates such as 37a, 37*, 39 (FIG. 3) or 38 (FIG. 5) can responds to the length of the impeller and the impeller has 
be provided, distributed at regular intervals over the channel bearing-and-drive units located outside the casing wherein, 
width, at the diversion points for the air. The exhaust-guiding seen in the flow direction of the air, the combustion-chamber- 
tubes of the heat exchanger can also contain, on the inside and forming means follows the impeller and the heat exchanger 
preferably extending over a large part of their length, turbu- 65 follows the combustion chamber, the casing including means 
lence elements such as 45, (FIG. 1) designed as longitudinally to lead air without diversion from the fan to the combustion 
extended spirals, or spirally wound sheet metal, which con- chamber and past the combustion-chamber-forming means to 
tribute to making regular the velocity distribution and the the heat exchanger. 

temperature distribution. An antiradiation plate can also be 2. A drier according to claim 1, wherein the drying zone has 
incorporated between the sidewall of the casing of the air 70 an inlet and the casing includes means to lead air from said 
channel and the facing axial ends of the heat exchanger as inlet to the drying zone along a straight path, 
shown in dotted lines at 46 in FIG. 1, said antiradiation plate 3. A drier according to claim 1 , wherein the casing includes 
lying at a certain distance from the casing or channel wall, and a supply section for leading air to the fan and a succeeding 
from the heat exchanger, and being bathed and cooled from section, the supply section forming with the succeeding see- 
both sides in driven air. 75 tion an angle of about 90°. 
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4. A drier according to claim 1, wherein the casing includes 
a withdrawal section for leading the air from the heat 
exchanger to the drying zone and a preceding section, the 
withdrawal section forming with the preceding section an 
angle of about 90°. 

5. A drier according to claim 4, wherein the withdrawal sec- 
tion extends along the drying zone and has a wall facing the 
zone provided with jets to allow the air to pass through. 

6. A drier according to claim 3, wherein the casing includes 
a supply section, a withdrawal section, and a medial section 
containing the fan, combustion chamber and heat exchanger, 
said section forming between them a drying chamber and sur- 
rounding the drying chamber on three sides. 

7. A drier according to claim 1, in which the casing includes 
a section following the heat exchanger and having a wall fac- 
ing the drying zone with jets distributed over its entire length. 

8. A drier according to claim 1, wherein the combustion 
chamber with the heat exchanger precedes the fan in the path, 
and the path includes two parallel channel sections following 
the fan and containing between them the drying zone, the 
walls of said sections facing the zone having jets distributed 
over their entire length and breadth. 

9. A drier according to claim 8, wherein the walls contain- 
ing the jets contain between them a longitudinally extended 
narrow drying zone. 

10. A drier according to claim 9, wherein a triangular 
deflecting member is positioned in said path ahead of said 
parallel sections which passes one part of the air from the fan 
into the one channel section, and the other part of the air from 
the fan into the other channel section. 

11. A drier according to claim 1, wherein said casing in- 
cludes a section leading to the drying zone and having a wall 
facing the zone with jets distributed over its entire length and 
breadth, said combustion chamber and heating chamber being 
located between said fan and said section. 

12. A drier according to claim 11, wherein the jets are ar- 
ranged in rows extending over the entire lengths of the cor- 



>2,136 

6 

responding individual sections, said rows of jets lying next to 
one another, passages being left between them, through which 
part of the air blow onto the material can pass back into the 
channel section containing the jets. 
5 13. A drier according to claim 12, wherein the distance 
between the combustion chamber and the heat exchanger is in 
a ration of 1:4 to 1:2 in relation to the diameter of the com- 
bustion chamber. 

14. A drier according to claim 12, wherein the tubes of the 
10 heat exchanger for the exhaust gases from the combustion 

chamber contain turbulence elements extending over a large 
part of their length, comprising longitudinally extended 
spirals. 

15. A drier according to claim 1, wherein the fan, the com- 
l * bustion chamber and the heat exchanger are contained in said 

flow path, said flow path having an inlet for fresh air and an 
outlet for hot air, said flow path forming means including cas- 
ing walls forming an independent and self-contained unit, 
several such units being capable of being combined, at least 
the drive for the fan, the burner and the exhaust gas tubes of 
the heat exchanger being accessible from the outside from the 
same side of the combined units. 

16. A drier according to claim IS, wherein the casing of a 
25 unit has on one side a longitudinal nichelike compartment ex- 
tending over the entire length of the unit, the drive for the fan. 
the part of the burner projecting from the combustion 
chamber, and the outwardly accessible part of the exhaust 
tubes being housed in said compartment. 

30 17. A drier according to claim 16, wherein the casings of 
two units combined widthwise have a common compartment 
containing the drives, projecting burner parts and outwardly 
accessible exhaust tubes of both units, the units associated 
with the common compartment being offset relative to one 

35 another relative to the longitudinal axis and relative to the 
lateral axis by an angle of 1 80°. 

* * * ♦ * 
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